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(54) Abstract Title 

Latch device for a vehicle back door 



(57) A vehicle door latch device comprising a latch assembly fixed to a vehicle back door and a motorized 
closure assembly attached to the latch assembly 7. The latch assembly includes a housing 64, a latch 31 
accommodated in the housing by a latch shaft 37, and a ratchet 32 accorhmodated in the housing by a ratchet 
shaft 38, The motorized closure assembly (63) (Figure 1) has an electric motor (5) and a rotating lever (4) for 
displacing the latch 31 from the half-latched position shown to a full-latched position (Figure 6). The latch has 
a latch arm 40 which substantially extends toward an outer panel of the door and overlaps with a rotating 
locus of the rotating lever (4). A fail-safe lever (6) (Rgure 2) connected to a handle (67) can be used to 
disengage the ratchet 32. 




At least one drawing originally filed was.informal and the print reproduced here is talcen from a later filed formal copy. 



This print takes account of replacement documents submitted after the date of filing to enable the application to comply , 
with the formal requirements of the Patents Rules 1995 
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LATCH DEVICE FOR A VEHICLE BACK DOOR 

The present invention relates to a latch device for a- 
vehicle door with a motorized closure assembly, and 
particularly relates to a compact latch device suitably used in 
a vehicle back door. 

, USP 5 /520 , 425 . conventionally proposes a latch device for 
a vehicle door which comprises a latch assembly holding a 
vehicle door in a closed state by engaging with a striker fix3d 
to a vehicle body,, and a motorized closure assembly displacing 
the latch. assembly into a full-latched . state from a 
half-latched state so as ; to close the door completely , 

The above prior art motorized closure assembly is 
designed so as to be arranged in a place separated from the 
latch assembly, so that it is unsuitable for use in a back door 
which has a: narrow- attaching space. 

USP 4,986,579 describes a latch device of a vehicle door 
haying an outer panel and an inner panel . This prior art latch 
device has a latch assembly (A) which is fixed to an end 
portion of the door and has a. latch (7) engageable with a ^ 
striker (81) fixed to a vehicle body and a ratchet (15). for 
holding the engagement between the latch (7) and the striker 
(81) by engaging with the latch (7);' said latch (7) being 
rotated against a resilient force of a. spring. (9) from a 
dobr-opening position to a full-latched position through. a 
^slf-latched position by engaging with the striker ( 8 1 ); said 
latch (7) being supported .by a latch shaft { 8) ; said ratchet 
(15) being supported by a ratchet shaft (16) parallel to the 
latch- shaft (8); a motorized "closure assembly (40) which is 
attached to the door in proximity to the latch assembly (A) and 
has an electric motor (43), an output member (57) rotated by 
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the electric motor (43), a rotating lever (58) for rotating the 
latch (7) from the half-latched position to the full-latched 
position when rotated, and a connecting member (59) 
displaceable between a connecting position where rotation of 
the output member '( 57 ) can be transmitted to the rotating lever 
(58) and disconnecting position where the rotation of the 
output member (57) cannot be transmitted to the rotating lever 
(58); a switch .( 49 ) for detecting the half-latched position of 
the latch (7) so as to operate the motor (43);. a spring (65) 
for biasing the connecting member. (59) toward the connecting 
position; a fail-safe lever (60) displacing the connecting 
member (59) into the disconnecting position against the 
resilient force of the spring ( 65 ) when rotated; said. latch ( 7) 
having a latch arm (20) which extends toward the inner panel 
and is overlapped with a rotating locus of the rotating lever 
(58) when the latch (7) is located in the half-latched 
position; and said ratchet (15) having a ratchet arm (24) v;nich 
extends toward the inner panel . 

The latter latch device has a disadvantage in that the 
latch arm (20) and the ratchet . arm (24) extend toward the inner 
panel of the door. . In the latch assembly; interior and 
exterior sides of the latch assembly are defined by the 
position of an opening portion into which the striker enters 
when the door is. closed, which openTng portion must be formed, 
on the interior side of the latch assembly at any time. 
Further, the distances between the opening portion and the 
latch shaft or the ' ratchet shaft should be reduced as. much as 
possible to compactly form the latch assembly. Theref ore , . it . 
is impossible to increase lengths, of the latch arm (20) and the 
ratchet arm (24) which extend, toward the inner panel of the 
door, thereby large rotating torque is required to rotate the 
latch (7) toward the. full-latched position from the 
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half-latched position by a contact of . the rotating -lever (58) 
and the latch arm (20), and the motorized closure assembly (40) 
is large-sized- Similarly, large force is also required when 
the ratchet arm (24)* is rotated. . 

Further, the latch device in . the latter well-known 
example also has another disadvantage in. that the motor (43) is 
greatly pro jected to. the interior side of the latch assembly. 



Accordingly,, an object of the present invention is to • 
provide. a compact, latch device with a motorized closure 
assembly suitably used .in a back door which has . a narrow- 
attaching .space 

ERIEF DESCRIPTION OF THE DRAWINGS . 

. FIG. 1. is. a partially longitudinal sectional view shewing 
a. latch device of the present invention attached to c back door 

FIG. 2 is a partial sectional view showing ah exterior 
/Side of the latch device; . ■ 

F.IG:' 3 is a front view cf a bracket of a' motorized 
closure assembly of the latch device; . 

-FIG. 4 is a plan view:. showing , a latch assembly of the 
latch device in a door-opening state; 

FIG: 5 is a plan view showing the latch assembly in a 
half-latched state;. 

FIG.. 6 - is a plan view, showing the latch assembly in a 
full-latched . state; 

FIG. 7 is a front view of an output member of the 
motorized closure assembly; 

FIG. 8 is a front view of a connecting link of the 
motorized closure assembly; 

FIG- 9 is a front view of a rotating lever of the 
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motorized closure assembly; and 

FIG, 10 is a front view of a fail-safe lever of the 
motorized closure assembly. 

One embodiment of the present invention will next be 
described with reference to the drawings . As shown in FIG. 1, 
a latch device according to the present invention is fixed to. a 
trunk lie or a back -door 60 of a vehicle which has an outer 
cccr . panel 61 opposed to an, exterior side of the door 60 and an 
inner cccr panel 62 opposed to an interior side cf the cccr 
60. The latch device has a latch . assembly 7 which hcids the 
tack doer 60 in a closing state in cooperation v>ith a striker 
30 fixed tc a vehicle bcdy, and a motorized closure asHembly 63 
wr.Lori displaces the latch assembly 7 from a half-latcnec state 
to a full-latched state . 

The latch assembly 7 has a latch 31 which is engageable 
with the striker 30, and a ratchet 32 which holds, the 
engagement of the latch 31 and the striker 30 by engaging with 
the latch 31. The latch 31 and the ratchet 32 are . respectively 
rotatahly stored into a housing 64 of the latch assembly 7 hy a 
latch shaft 37 and a ratchet shaft 38. At an intericr side cf 
the housing 64 is formed, an opening portion 65 into which the 
striker 30 enters when the door 60 is closed. 

In FIGS, 4 to 6\ the latch 31 is biased clockwise by a 
resilient force cf a spring 44 (see FIG. 2), and is held in a 
cccr-opening position shown in FIG. 4 when the back door 60 is 
opened . The ratchet 3 2 is biased counterclockwise by a 
resilient force cf' a spring 45 (see. FIG, 2).. -When the door 60 
is closed, txhe striker 30 enters into the opening portion 65 of 
the hcusinc 64 and- engages with; a U-shaped groove 33 cf the 
latch j1 so as to rotate the latch 31 in a co.unterclcckwise 



direction against the resilient force of the spring 44, As 
shown -in FIG. 5, when the latch 31 is rotated to a half-latched 
position/ a pawl 34 of the ratchet 32 is engaged with a 
half-latched step 35 of the latch. 31, thereby the back door 60 
becomes a half-latched state. Further, as shown in FIG. 6, 
when the . latch 31 is rotated to a full-latched position, the 
pawl 34 is engaged with a. full-latched step 36 of the latch 31, 
thereby the back door 60 becomes a full-latched- state . 

An L-shaped -latch lever 29 is pivotally mounted to the 
latch shaft 37 and is ccnnected tc the. latch 51 fcv a ccnhectihc 
pi"- 39- so that they are ro.tatad integrally. An ar^ 40 c f • the - 
latch lever 29 sues tant ially extends in a directicn av;ay frcrr. 
the cceninc portion 65, i ..e . , tcv;ard the cuter panel £1, and a 
tic end cf the arin 40 is prciected beycnd an exterior sice cf 
the hcusinc 64. A ccntact pin cr a rcller 41. is rrcviced at 
the tic end cf the arm 40-/" 

The latch asse.Tibly 7 has a sv/itch 43 for detecting the . 
half-latched state\cf the back doer 60, i.e.; the half-latched 
Fcsi'ticn- cf /the latch 31 , . A. movahle ccntact 66 c,f the sv;itch 
43- is pressed- against an end pcrticn 42 cf the latch lever .29. 
v/hen the latch 31 is displaced f rem the - dccr-ccening pcsiticn.. 
to the. half- latched pcsiticn*. The switch 4.3, is .electrically 
connected tc the motorized closure assembly 63 sc that the ' 
mctorired closure asse.mbly 63 is activated tc rotate the latch. 
31 towarc the. 'full^latche.d positicn when the switch 43 detects . 
the half-latched position of. the latch 31. Therefore, even i*f 
the back doer 60 is closed until cnly the half -latched state fcy 
manual . closing' cperation, the back c'cc-r 60 is subsequently' 
ccmcletely closed by pov/er of the mctc-rired clcsure assembly 63 

The mctorired closure assembly 63 will next be - 
exclained. A tracket .1 of. the motorized closure assembly 63'is 
fixed tc the inner panel 62 and is sucsta.ntially parallel tc 
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the panels 61, 62. A electric motor 5 is fixed to an interior 

side surface of the bracket 1 and is substantially located on 

extension lines of axes of the latch and ratchet shafts 37, 

38. An output gear 8 of the motor 5 .is meshed with a gear 

portion 9 of an output member 2 which is pivotally mounted to a 

substantially central portion of an exterior side surface of 

the bracket 1 by a supporting shaft 221 A bent portion 13 of 

the output member 2 ,is inserted into an elongated arc hole 12 

formed in the bracket 1, thus the output member 2 can be 

1 • . ■ . ' 

rotated by a range in which the bent portion 13 can be moved 

within the arc hole 12. . 

A rotating lever 4 is rotatably mounted to the 
supporting shaft 2.2 and is overlapped with the output member 
.2. A connecting link 3 is provided between the rotating lever 
4 and the output member 2. At a central portion cf the link 5 
is fornied an elongated hole. 23 into which the shaft 22 is 
inserted, thereby the connecting link 3 can be slid in a radial 
direction of the shaft 22- by the clearance between the 
elongated hole 23 and the shaft 22, A pin 10 is attached to a - 
first end portion 19 of the connecting link 3 and is projected 
from opposite sides of the connecting link. 3. Rollers 20, 21 
(see FIG. 1) are rotatably attached to both projecting sices of 
the pin 10, respectively. The output member 2, the connecting 
link 3 and the rotating lever 4 are-arranged on the exterior 
side of the bracket 1. 

The roller 21 of the connecting link 3 is engaged with a 
U-shaped groove 11 of the output member 2/ and the other roller 
20 of the connect ing. link 3 is engaged with an elongated hole 
.23 formed in the rotating lever 4. A. spring 26 is arranged 
between a projection' 24 of the rotating lever 4 and a 
projection 25 cf the connecting link 3 so that the first end 19 
of the connecting link 3 is biased toward the shaft 22, thereby 
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the engagement between the roller 2i and the U-shaped groove 11 
is maintained. The engagement between the roller 21 and the 
groove 11 is released when the connecting link 3 is slid 
against the resilient force of the spring 26. 

When the roller 21 is engaged : with the U-shaped groove 
11 of the output member 2, the output member 2 is connected to 
the rotating- lever 4 by the engagement of the roller 20 and the 
elongated hole 28. Accordingly, when the motor 5 is rotated, 
the rotating lever 4 is rotated clockwise in FIG, 2. 

The roller 41 . of the (latch arm 40 is adapted to be 
located cn a rotating locus' of an end portion 27 of the 
rotating lever 4 when "the latch 3 1 - is ■ located between the 
half-latched and full-latched- positions . Accordingly, when the 
switch 43 detects the half-latched position of the latch 31 and 
the .rotating lever 4 is rotated by power of the motor 5,- the 
end portion 27 cf the rotating lever 4 comes into contact v/ith 
the rcller 41'. so as to rotate, the latch arm 40 .in the . 
counterclockwise direction in. FIG. 5,. Thus, the latch 31 is 
displaced from the half-latched position to the full-latched 
pcsiticn. 'At this time, since- the latch arm 40 extends tcwarc 
the cuter panel 61,. the di.stance between the roller 41 and. the^ 
latch . shaft . 37 can be increased.. Accordingly;, the latch -31 Can 
he displaced to the Vf ul 1-latched position by small torque of" 
the the rotating lever 4. The distance between the roller 41 
and the latch shaft 37 is desirably set to be longer than the . 
distance between, the latch shaft 37 and the opening portion 
65. The rotating, lever.. 4 is returned to its initial position 
by reversely rotating - the motor 5 when the- latch 31 becomes the 
full.- latched, position. 

The motorired closure assembly 63 has a fail-safe lever 6 
for cancell inc. closure of the back door 6.0 by .power of the 
mdtcr E.- The fall-safe lever 6 is. approximately formed in a 



T-shape and is rotatably mounted to the bracket 1 by a shaft 
47, A first arm 48 of the lever 6 is connected to en open 
handle 67 of the back door 60 through a rod 49, There is a 
case in which the open handle 67 is omitted in the back door 
60, In this case, the first arm 48 is connected to a trunk lid 
opener > etc. having a function equal to that of the open handle 
67. 

An arc contact face 51 is formed on a lower face of a 
second arm 50 of the 'fail-safe lever 6 . The distance between, 
the contact .. face 51 and the support ing shaft 22 is ununiformly 
set- the distance . between the shaft 22 and one end of the. 
contact face 51 near to the shaft 47 is shortest, and the 
distance between the shaft 22 and the other end of the; contact 
face 51 far away the shaft 47 is longest. The contact face 51 
comes in contact, with a pin 17 provided in a second end portion 
16 of the ■connecting link 3 so as to slide the connecting .1 ink 
3 against the resilient force of the spring 26. when the 
fail-safe lever 6 is rotated counterclockwise in FIG. 2 by an ; 
opening operation of the open handle 67 while the output member 
2 is rotated. As a result, the roller 21 of the connecting 
link 3 is disengaged from the U-shaped groove ll of the output 
member 2, and the connection between the output member 2 and 
the connecting link 3 is released. Accordingly, the closure of 
the back door 60 using the motor 5 can be stopped. 

A third arm 52 of the fail-safe lever 6 extends toward 
the. latch assembly 7 and is connected to a ratchet lever 54 
which is supported to the bracket 1 by a pin 56. The ratchet 
lever 54 can be slid in a substantially horizontal direction 
when the lever. 6 is rotated. A bent portion 68 formed at a tip 
end of the ratchet lever 54 extends downward and is engageable 
with an arm 53 of the ratchet 32. . Similar to the latch arm: 40, 
the ratchet arm 53 extends, toward the outer panel 61. When the 
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fail-safe lever 6 is rotated counterclocJcwise in FIG. 2 by the 
opening operation of the open handle 67, the ratchet lever 54 
is slid rightward and the bent portion 68 comes into contact 
with . the ratchet arm 53 so as to rotate , the ratchet 32 in the 
clockwise direction in FIG. 6, thereby the latch 31. is released 
from the ratchet. 32 and the door 60 is opened. 

As ment ioned- 'above , . in the present invention, the ^ arm 40 
of t/ie letch 31 and. the . arm 53 cf the ratchet 32 extend toward 
the exterior side of. the back door 60. Therefore, the arms 40 
and 53 can be formed to be ver^ long in comparison with the . 
conventional .latch device without rnaking the latch assembly 7 
large-sized. "Thus , the letch 31 and • the"^ ratchet 32 can be 
rotated by small- force. Accordingly, the motorized closure 
assembly .63 for rotating the latch 31 can be made compact and 
manual force for- operating the open handle 6 7 can be reduced. 
Further, since the motor 5 is substantially located above the 
latch, and ratchet ' shafts 37, 32 , . the thickness, of - the latch ' 
device becomes . thin . 
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CLAIMS 

1. A vehicle door latch device for use with a vehicle back 
door having an outer panel and an inner panel, said latch 
device comprising: 

a latch asserrLbly to be fixed to. an end portion of the 
back door, said latch assembly inciuc3ing a housing which, in use, has. an 
interior side opposed to the inner panel of the door and an 
exterior side opposed to the cuter panel, a latch which is 
encageable with a striker fixed to a vehicle body and 
acccmiuccated in the housing by a latch shaft, and a ratchet 
v;hich holds an e'ncagenient between the latch and the striker by 
encaginc with the latch and is accornrnodated in the hcusinc by a 
ratchet shaft parallel to the letch shaft; 

said letch being rctatabie froia a ccor-cpening pcsitien. 
tc a full-latched position through a half-latched pcsitien 
against a resilient force of a first spring by engaging v/ith 
the striker; 

said housing having at the interior sice thereof an 
opening portion into which the striker enters when the deer is 
clcsed; ■ . 

a motorized closure assembly attached to. the latch 
assembly, said mo torized closure assembly having an electric' 
motor, an output member rotated by the electric motor, a. 
rotating lever for displacing the latch from the half -latched 
position to the fuil-latched position when rotated, and a 
connecting member displaceable between a connecting position 
Vihere rotation of the output member can be transmitted to the 
rotating lever and disconnecting position where the rotation ot 
the output member cannot be transmitted to the rotating lever;. 

a switch for . detect ing the half-latched position of the 
latch. and arranged for electrical, connection to the mctcrized . 



- - 11 - 

closure assembly so that the motor is operated to rotate the 
output member when the switch detects the half -latched position 
of the latch; 

a second spring for .biasing the connecting member toward 
the connecting position; 

a fail-safe lever, to be connected to an open handle of the 
back- door and arranged in use to displace the connecting member to the 
disconnecting position from the connecting position against the 
resilient force of the first spring when rotated; 

said latch having a latch arm which, in use? substantially extends 
toward the outer panel of the . door and overlaps* with, a rotating 
locus of the rotating lever when the latch is in the 
half-latched position; 

said ratchet having a ratchet arm that, in use, substantially extends 
toward the .outer panel cf the door when the ratchet is engaged 
with the latch; and ■ 

■ a. ratchet lever connected to the fail-safe lever and 
haying 3n end portion which/ in use, comes' into contact with the ratchet, 
arm to disengage the ratchet from the " latch when the fail-safe 
lever is/rotated. 

2. • . A vehicle door latch.- device according, to claim 1, 
wherein ths distance, between a tip end of the latch arni. and the ; . 

latch shaft is set to be longer than a distance between the 

•* . ' - ■ • ' . • . . • ' 

latch shaft and the opening portion. 

3. A vehicle door latch device according to claim 1 or 2, 
wherein said fail-safe lever has an elongated arm. extending 
toward, the latch -assembly ;" and said ratchet lever is rotatably 
attached to said elongated arm and extends in a direction 
perpendicular to a longitudinal axis of the elongated arm* 
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A vehicle door latch device according to any one of claims 
wherein said electric motor is arranged on an extension 
of the latch -shaft. 

A vehicle door latch device according to any one. of claims 
wherein said electric motor is arranged on an extension 
of the ratchet shaft. 

6. A vehicle door latch device according to any one of claims 
1-5, wherein an outer tip end of said latch arm projects beyond 
the exterior side of the housing. 

7. A vehicle door latch device according to any one of claims 
1-6, wherein an outer tip end of said ratchet arm projects 
beyond the exterior side of the housing. 

8. A vehicle door latch device substantially as described 
herein with reference to the accompanying drawings . 
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